It is acknowledged that the lack of any systematic link between growth and income inequality does not necessarily mean that economic growth is not accompanied by major changes in the underlying income distribution. This paper employs a method devised to decompose the redistributive effect of a tax to analyze the extent to which vertical redistribution associated with changing incomes over time is offset or reinforced by horizontal redistribution and reranking. The paper uses panel data from China and Vietnam over a period when both countries grew spectacularly as they transitioned from planned to market economies, and yet experienced smaller annual percentage increases in income inequality. The results suggest that substantial amounts of horizontal redistribution and reranking in both China-and to a lesser extent Vietnam-more than offset pro-poor vertical redistribution. Without the horizontal redistribution and reranking, the Gini coefficient for China might have fallen between 1989 and 1997-substantially so.
I. INTRODUCTION
Summary statistics often conceal more than they reveal. Inequality measures are no exception. Much has been made, for example, of the fact that inequality has not tended to rise or fall systematically with economic growth, and the fact that increased volumes of international trade have not tended to generate higher levels of income inequality (cf. e.g. World Bank 2000, Dollar and Kraay 2004) . And yet the relationships between growth and trade on the one hand and poverty and inequality on the other remain controversial. One possible explanation of this is that such statements overlook the possibility that economic growth and international trade reforms-like tax reform-result in both vertical and horizontal redistribution, and that the public may feel differently about changes in income inequality depending on how much of each type of redistribution is involved (cf. Ravallion 2004) . Policymakers may feel less comfortable about economic growth if people who initially are equals experience different rates of income growth, and if a lot of people move up and down the income distribution as a result of growth.
Given this, one might want to know more than the degree of vertical redistribution (e.g. how far the poor and non-poor experience similar proportionate changes in their income) and the size of any change in a summary measure of income inequality (e.g. how far t he Gini coefficient changes during periods of economic growth). From a political economy perspective, too, knowing the roles of horizontal and vertical redistribution could matter: horizontal redistribution may be more likely to generate more political instability than vertical redistribution-losers may be better able to galvanize support for their cause if they can point to people who started out in similar circumstances but ended up with much higher incomes.
This paper decomposes the changes in income inequality associated with economic growth using a framework developed originally to decompose the redistribution associated with a tax (Aronson, Johnson and Lambert 1994, Van de Ven, Creedy and Lambert 2001) . 1 The change in the Gini coefficient is decomposed into three parts: a part capturing vertical redistribution (people at different points in the initial income distribution experiencing different proportionate changes in income), horizontal redistribution (initial equals experiencing inequalities in income after the growth), and a residual term capturing reranking between the two distributions. The decomposition shows that a near-zero change in the Gini index could have two quite different explanations: everyone experiencing similar proportionate changes in their income; and inequality-reducing vertical redistribution being offset by inequality-increasing horizontal redistribution and reranking. Knowing only that the Gini has not changed much without knowing which of these two explanations applies is problematic if policymakers are not indifferent between the two.
The decomposition method is applied in the paper to panel data from China and Vietnam.
Both have experienced rapid income growth during a rapid transition from planned to market economy, China's per capita GDP growing by an annual average 8.6% during the 1990s and Vietnam's by 5.6%. 2 During these transitions, income inequality has increased in both countries (Glewwe 2003, Ravallion and Chen 2004) . However, while these increases in income inequality are rightly a source of concern in both countries, it is noteworthy that income inequality has risen more slowly than per capita income in both countries: the Gini coefficient grew by 1.5% per year in China during the 1990s (Ravallion and Chen 2004) and by 1.4% per year in Vietnam between 1993 and 1998 (Glewwe 2003 . 3 Furthermore, these annual increases in the Gini coefficient are small by comparison to those recorded in European transition economies: of the six economies 1 Loshkin and Ravallion (2004) use a different decomposition to decompose the changes in inequality associated with trade reform in Morocco. 2 Growth calculations here and below assume exponential growth. Data for per capita GDP are at constant prices, are for period 1991-2000, and are taken from the World Bank's World Development Indicators database. 3 China's Gini is for household per capita income, adjusted for cost-of-living differences between rural and urban areas. Vietnam's is for household per capita consumption, adjusted for regional price differences. reviewed by Milanovic (1999) , only Slovenia recorded a smaller annual increase in its Gini coefficient during the early 1990s; in the remaining five economies the annual increase was typically considerably larger than the rates of increase recorded in China and Vietnam (Latvia's annual rate of increase was 5.4%, Bulgaria's 6.3%, and Russia's a spectacular 14.6%). Seen in this light, China's and Vietnam's recent rises in income inequality are relatively modest, and both countries are potentially good candidates for exploring the possibility that relatively small changes in the Gini coefficient at times of rapid economic growth may mask large underlying changes in the income distribution.
The paper is organized as follows: section II sets out the methods used; section III outlines the data and presents the data on changes in inequality in the two countries; section IV presents the results of the decomposition exercise; and section V contains a discussion of the results.
II. QUANTIFYING HORIZONTAL AND VERTICAL REDISTRIBUTION
Our i nterest is in establishing how far changes in inequality reflect (a) differential changes within groups of people who are equals in terms of their initial income and (b) differential changes across groups of initial-income equals. Let y t be a person's income at time t (t=0,1). In any sample, it is unlikely there will be many individuals that have exactly the same y 0 , so it makes sense (cf. Van de Ven et al. 2001) to divide the sample into K groups of equals using a specific bandwidth, w, for period-0 income. (We explore in the empirical analysis the sensitivity of the results to the choice of w.) Everyone with a value of y 0 between zero and w gets placed into the first group of equals. Everyone with a value of y 0 between w+1 and 2w gets placed into the second group of equals. And so on.
Let G 0 be the Gini coefficient for the initial period, and G 1 the Gini for period 1. Then G t (t=0,1) can be decomposed as follows (cf. Lambert and Aronson 1993) :
where G B,t and G W,t are respectively the within-group and between-group Ginis for period t, and E t is a residual. G B,t is obtained by assigning everyone in a given group of equals the group's mean income in period t. G W,t is equal to a weighted sum of the K within-group Ginis:
where α k,t is the product of the kth group's population and income shares for period t.
Alternatively, G W,t can be shown to be equal to
where C t is the concentration index corresponding to the concentration curve formed by ranking individuals by their period-t income within groups, and groups are ranked in ascending order of the mean period-t income. E t , the residual, is equal to the difference
which is discussed further below.
Since the groups are ordered by their period-0 income, and the bandwidths do not overlap, G 0 =C 0 and E 0 =0. The change in the Gini coefficient can thus be written (cf. Van de Ven et al. 2001 ):
∆G therefore reflects three factors: (a) changes in between-group inequality ( V for vertical redistribution); (b) changes in within-group inequality (H for horizontal redistribution); and (c) the residual (E 1 ). The interpretation of these terms is discussed more fully below. Note for the moment their signs. V is positive if there is prorich (inequality-increasing) vertical redistribution, and negative if there is pro-poor (inequality-reducing) vertical redistribution. H could, in principle, be positive or negative. However, the expectation is that there will be more inequality in period-1 incomes among groups of equals than in period-0 incomes. R is nonnegative-the concentration curve underlying C t cannot lie below the Lorenz curve underlying G t . In the limiting case, where there are exact equals in the sample and the bandwidth approach proves unnecessary (i.e. w=0), G W,0 =0, H=G W,1 is unambiguously nonnegative, and R is captures the extent to which there is more (or less) inequality in period-1 incomes among groups of equals than in period-0 incomes. R, by contrast, captures the difference between the period-1 income ranking and the lexicographic ranking underlying C 1 , the latter being formed by lining groups of equals up by their period-1 mean incomes, and within groups by their period-1 incomes. These two rankings will differ if people who are initially classified as equals get sufficiently spread apart in the period-1 distribution that groups of equals line up differently in the period-1 distribution than in the period-0 distribution. E 1 does not capture reranking of individuals per se: people could line up differently in the y 0 and y 1 distributions and yet E 1 could still be zero. What needs to happen for E 1 to be positive is that there needs to be sufficiently large amount of reranking and sufficiently large income changes for those involved that entire groups of equals change order in the move from the period-0 distribution to the period-1 distribution. 5
Eqn (5) indicates that a small or near-zero change in the Gini coefficient could arise for a variety of reasons. It could be that V, H and R are all zero or close to zero, so that everyonewhatever their initial income-experiences a similar proportionate income change. But it could also be that inequality-reducing vertical redistribution (V<0) is offset by inequality-increasing redistribution associated with differentia l income changes within groups of period-0 equals and reranking (H+R equals -V). Policymakers and society at large may well feel quite differently about these two scenarios, and knowing the relative magnitudes of V, H and R could be useful for both normative purposes (e.g. has economic growth been equitable?) and positive purposes (e.g. why has economic growth generated less controversy in some countries than others?).
III. DATA
Operationalizing eqn (5) An example may help to clarify. Consider 9 individuals, 1 through 9, ranked in ascending order of period-0 income. Individuals 1-3 are in the poorest group of period-0 equals, group A. Individuals 4-6 are in the middle group of period-0 equals, group B. And individuals 7-7 are in the richest group of period-0 equals, group C. In the period-1 income distribution, individuals 1 through 9 are ranked (in ascending order of income) 1, 6, 5, 4, 2, 3, 9 ,7 and 8. It is possible that individuals 2 and 3 have gained enough income for group A to be ahead of B in the period-1 distribution, in which case the lexiographic ordering for C 1 is 6, 5, 4, 1, 2, 3, 9, 8, 7. E 1 captures the move from the second to the third ordering-i.e. the period-1 ordering to the lexicographic ordering for C 1 . 6 Income in the CHNS includes wage income, home gardening income (whether from sales or own consumption), farm income (in cash, in-kind and from own consumption, whether operated by the household or not, and including livestock, poultry and fish), household business income (e.g. crafts), and subsidies (including the value of food coupons). Details are downloadable from the CHNS website http://www.cpc.unc.edu/projects/china/.
cost-of-living differences across provinces (and within provinces between rural and urban areas) through a price index constructed by the CHNS project team. The team's information was used to deflate the 1997 income data to 1989 prices, distinguishing between different provinces, and within provinces between rural and urban areas. The deflated income data for the panel provinces imply an annua l real rate of growth of per capita household income of 6.0%, somewhat lower than the 6.7% figure for China as a whole for this period reported by Ravallion and Chen (2004 7 Liaoning was sampled in the CHNS in 1989, 1991 and 1993, but was dropped in the 1997 round, being replaced by Heilongjiang. Neither is therefore represented in the 1989-1997 panel. 8 The Gini and all the various concentration indices were computed using the convenient covariance method (cf. e.g. Jenkins 1988). 9 Gini coefficients are computed on household-level data, but households are weighted by household size. The Ginis therefore indicate the extent of income inequality between individuals. The data from the CHNS and VLSS panels are thus very consistent with a story of rapid income and consumption growth, accompanied by very modest increases in inequality. The next section uses the decomposition of section II to see how far these very slight increases in the Gini coefficient mask horizontal and vertical redistribution in the move from period 0 to period 1. Tables 2 and 3 growth 'function' that transforms period-0 income into period-1 income for a given group of period-0 equals is estimated more precisely as the number of observations used increases); and an 'appropriation effect', which tends to decrease V as w is increased (as w is raised, increasingly disparate individuals are grouped together as equals, making for an ever-larger error in the decomposition Whatever the bandwidth, the signs of V and H and the overall conclusions are the same.
The panel data for

IV. DECOMPOSITION RESULTS
In neither country are the small increases in income inequality due to small amounts of prorich vertical redistribution. Rather, they reflect two opposing forces: pro-poor (inequality-reducing) vertical redistribution; and the offsetting effects of inequality-increasing horizontal redistribution and reranking. If the only differential income growth in China and Vietnam had been across groups of base-period equals, income inequality would have fallen during these periods of rapid economic growth. In the case of China, the reduction in income inequality would have been considerable: at the optimal bandwidth, V equals -839% of ∆G. Thus in the absence of differential income growth within groups of base-period equals and the group reranking resulting from this, the Gini coefficient would have fallen by more than eight times the observed absolute rise in the Gini. In Vietnam a similar story emerges, albeit less pronounced.
V. DISCUSSION
Both China and Vietnam experienced rapid income growth during the periods studied (1989-97 and 1993-98, respectively) as they continued their transitions toward a market economy. In neither, however, did income inequality increase markedly. Section II shows that the small rise in the Gini index in these two countries could have two alternative explanations:
that everyone at a given income experienced similar proportionate income increases but those who were better off initially experienced somewhat larger proportionate increases; or that people who were initially worse off experienced larger proportionate increases but this pro-poor vertical redistribution was more than offset by the inequality-increasing redistribution associated with people with similar initial incomes experiencing different income increases (horizontal redistribution) and reranking. Section IV finds evidence in favor of the latter explanation. which from this broader perspective would presumably be regarded as a good thingirrespective of whether vertical or horizontal redistribution is involved, and irrespective of whether any vertical redistribution is pro-poor or prorich. However broad one's view of mobility, then, it is clear that the pursuit of mobility may entail substantial amounts of inequality-increasing redistribution.
Both of these views-that it is ∆G that ultimately matters, or that it is mobility that ultimately matters-are hard to square with the fact that many persist in expressing reservations about economic growth and trade reforms on the grounds they are often divisive and create inequality. This despite evidence that-at least on the face of it-seems to suggest this is not typically the case. These critics often point to the ways in which people with different characteristics seem to benefit differently from economic growth, those with assets-including skills and land-faring better than others. 14 If, as is suggested by the evidence reviewed by Baulch and Hoddinott (2000) , household 'initial conditions' matter for subsequent household income or expenditure growth, substantial amounts of H and R are likely in the move from one income distribution to another. This may well be considered, at least by some, to be inequitable.
Nonzero values of H in particular could be seen as offending the principle of horizontal equityin this context that initial equals benefit equally from economic growth. By contrast, nonzero values of R could be seen as violation of a basic requirement of vertical equity. 15 People might disagree about how far unequals should benefit differently from economic growth, but a plausible basic requirement of a vertically equitable growth process would be that it preserve the initial rank order. If indeed nonzero values of H and R violate what people regard as principles of an equitable growth process, policymakers will prefer a small value of ∆G that derives from small values of V, H and R to one where it derives from a large negative value of V being offset by a large positive value of H+R. 16 In which case, knowing the relative magnitudes of V, H and R associated with a given value of ∆G is likely to be valuable.
With regard to China and Vietnam, knowing that the relatively small-by transition economy standards-value of ∆G in the 1990s has been due to a large negative V being offset by a large positive value of H+R raises a number of issues. One question is: Why? The story would appear to be one of strongly inequality-reducing policy measures being more than offset by the inequality-increasing effects of people's incomes being increasingly linked to their characteristics. In both countries, a variety of policies-especially those associated with land reform-are argued to have been especially beneficial to the poor (World Bank 2002, Ravallion and Chen 2004) , and presumably had much to do with the large negative V in both countries. At the same time, it is clear that market-oriented reforms have made for a closer link in both countries between incomes and individual characteristics. For example, the rate of return to human capital appears to have increased considerably in both China and Vietnam in the transition from planned to market economy (Gallup 2003, Heckman and Li 2003) . This closer link between incomes and individual characteristics has presumably had much to do with the large positive value of H+R.
A second question is whether more should be-or should have been-done to assist those who fare less well in the move from a planned to a market economy. In both countries social safety net issues have indeed played a big part in recent policy discussions (cf. e.g World Bank
2002).
A third question is whether the analysis of the past in this paper sheds any light on the future. One possibility is that the same pattern of changing income inequality-a large negative V being offset by a positive R+H-will continue. An alternative and possibly more plausible scenario is that that the inequality-reducing policy measures that have helped generate the large negative V in the past have run their course, and that future policies will be less inequalityreducing and may even be inequality-increasing (cf. World Bank 2002, Ravallion and Chen 2004) . It also seems possible that the link between incomes and individual characteristics will become even stronger, as the economies of China and Vietnam become more market-oriented;
the rate of return to human capital in Vietnam, for example, is still low by market-economy standards (Gallup 2003) . In which case, the future may well be one of positive (or at least
